
IV Data Evaluation
4. 1 Neutron Data Evaluation for General

Purpose File

Liu Tingjin

(Chinese Nuclear Data Center, IAE)

Recent years, the complete neutron data evaluation has been done for

CENDL-2 (Chinese Evaluation Nuclear Data Library , Second Version) in China.

The incident neutron enrgy nnge is from J0-3 eV to 20 MeV and the data type

contains MF 1 to MF 5 (in ENDF/B-4 format).

A Nuclear Cross Section Evaluation System (NCSES) has been used either

at Nuclear Data Center or at other unih of the tooperation network to process

EXFOR experimental data, induding the data relrie,"c, format conversion ,
plotting and comparing, curve fitting , joint adjusting , oulput in ENDI'/B format

and so on

The programs AUJP and MUP-2 have been used for theoretical taltulation.

The former is a optical model talculation program with parameter aulo-adjusting,
and the latter is a statistical calculation program , in,luding Hauser-Feshbach

and pre-equilibrium theory.

So far the evaluations have been finished for nuclides P, S, Ca, Ti, Sb,
Mn, Co, Pb, W, AI, Ag, Cd, In and are underway for nuclides K , Fe, Z S3U ,
"'U and supu, HDPU.

In addition to the evalualions for CENDL啕2 ， also some evaluations have

been done for international cooperation, including In TAg, lllAg 1'I.IAg (for

JENDL-3) ,HIAm ,Z "Bk , S"cr (for ENDF/B甲。. The evaluations for nuclides

O ,F (for ENDF/B-6) and the review for nuclides 1Li, 'Be, SHU, sUU ,zapu,
aupu (for ENDF/B-6) arc underway.

4.2 Evaluation of Complete Neutron Data

for Natural Tungsten

M1 Gonggui Wang Shiming Zo~ Yiming

(Institute of Nuclear Science and Technology, Sichuan Univ. )

1. Total cross section

Since 1975, most of the total cross section have been measured with white

light source and TOF method. There arc structures illthe cncrge range below 10 keV.
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In the enern range Irom LOX 10-1 to 0.1 eV a由d 0.1 eV to 100 keV. the

naluated data of ENDL/84 and UNC-5099 are adopted respectively. In the

enern range lOG keV -2G MeV , the experimental data fitted with spline function'"

are taken as recommended 0由e. In the energy range 10-'-10-1 eV, the data are

extrapolated one.

2. Capture
New mU5Ured data of Xiang (86)' 川， Macklin (83)'刑. Poenitz (82) [7 1, loly

(81)111. Fricke oar'l and Dudnar (79r' UJ arc available in tbe enern range

from lOG keV to 4 MeV. These make the evaluated data considerably improYed

(FiB. I).

3. 怡，剖， (n r 3n) reaction cross section
For (n. 2n) reaction, :he new data were measured by Frechaut (80}1' 1J and

(SlY") in the energy range from 7.9 to 14.8 MeV and 14.7 to 20 MeV

respectively. For (n. 3n) reaction. new data were measured by Veeser (胃 I}II >l

in the energy range from 14.7 to 20 MeV. Based on these new data, the naluated

data are greatly improYed (Fig. 2) .

Inelastic scattering cross section

cross section

Veeser

4
The cross sections of inelastic scaltering to 211 discrete levels are calculated

with MUP2 code, but they are normalized to the experin,ental data of Lister

(62)( I ~ I and Guenther (82){ I 川 in the energy range below 3.5 MeV (Fig. 3).

S. Other reactions
(81)11 ,)For other reactions, there are .150 some new measured data , Begum
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for angular distribution of elastic scaHering (Fig. 4) , Pai (80)' I ,., for non-eJa­

stic and Qaim (75, 82)"71 for charged_ particle. For (n , p) and (n , n'p) reac­

tions, the theoretical cunes calculated by using MUP2 code arc normalized to

Qalm's data at 14.7 MeV ,

• Theoretical calculation
For supplement , the data for tungsten are calculated with programs AUJpr II

based on optical model Ind MUP2'" based on optical model, H-F statistical
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_0IIe' aad pre-eqailibriu. naporataoo _odel ia tlae eacrC1 raoct f rOIl t keV to 26

M.V. n. ca.pa..iSOll betweeo calculattd a.. _蕾as.red data is cina ia tile tat... I.

Tabl. I. T.. co.pa..iso. bthree. talnlattel aael _as....eI elala

api王一fL7FJj …
;:i;:i::i::!

叫 !-a.l
4 捕 I 1.47

4.43 I 2..

曲te.

弘
一
叫

·品'

2.1 3.S 4.. 4.te

3.0 3.r. 4.Zt 4.35 3.11 2.51 2.15 5.21

3.' 4.1 3." 4.13 4.1 %.52 2.'1 3.30

4.0 3.07 3.':1 3.10 3.1 2.53 3.51 缸'

4.. 5.10 1.01 ..I 3.34 3.41 3.J‘ 2.55 2.54 o.:n

'.511 5.H 5.14 0.01 2.71 2.12 1.24 2.55 2.5% 1.53

7.452 S. rT 5.15 0.32 2.&2 2.14 0." 2.54 2.50 I..
1.51 5.04 S.幡 0.2 2.5% 2.M 1.7'1 2.5% 2.41 1.41

10.0 5.02 5.C' 1.4' 2.52
2.‘' 4.11 2.4' 2.tI 1.31

1%.0 5.14 5.%1 1.21 2.'7 %.77 :1.45 2.tI 2.44 0..

14.1 5.30 5.35 0.15 2.1t %.15 2.1' %.41 %.31 0.75

1'.0 5.40 5.4% 0.%噜7 , 3.G5 3.01 由 .41 2.35 忌'‘
0.1

11.0 5.41 5.31 1.51 i :1.1 5 3.N 3.14 2.SO I.U 0.4'

21.0 5.5事 5.30 4.1% i :1 .23 3.0% ‘ .11 2.2' %.21 0.4'

I.U

l.tS

Z.M

2.1T

11.5

l.tT

.ll- \t!leo，'-些巴L)( Iω….
The main paramtters used are as £ollows ,

{吟 。Pllal ，00en，，_.阳ram剑en (MeV or Fermi) :

A,=A.o ==0.322

A.=Av-O.681

X,-X.o-I.301

X.-Xv-I.265

Xc -I.25

V.--O.181

V.-0.032

V.o-S.2

V.-4i.6!)5

V.=-0.237

vI-o.or I

v,- -24.0

V.-O.o

W.-8.80S

W.--O.III

WI-O.。

( 2) Level den.II, peraDICler. Is liven In Tabid.
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eo.pari 剧til or lit. n.t..ln ..Ialar .islrib.lic圃s r.r
claSlic scaUcri81 a.. ellpcri~alat dat..

QSIIITH 0.) 6 T5U1tADA OIP) xltlMNEY '.I.m

一-ntISWORK

I.'...'.11
I.'

Fie·.

Lent .easilT para_teu-

S (a)S (a)"(.)" (a)

.-I'S
1.55-l.S0.750.1t

1.11-1.140.00.0

I..-7.450.750..

7.15-7.'

!11|!
-4pi--f··';iii

Tablt %

S (a)S (z)" (a)I' Ca)

"-lIZ

I.N-7.10.0....
I..-i.!4'.75'.0

i.15-7届0.00..

7.35-7.'0.5'.0 0.00.0

1.SS-'.IS0.5O.A7.4-1.110.00..

W-IIIW-IN

I."-7.30
"。0.5D‘ ..72-孔，0.00.11

1.41-7.240.160.01.55-7.240.750.0

1.72-7.450.00.51I.N-7.t50.00..
'.55-7.'曲 .750.0I."-1..'0.750.0

1.11-a.ls0.00..7.15-1.130.00..

Tlltlenl阳.i1r 'Dr_I. 01 Rd. 11.1 .自.....•

Concludinl remarks

T.II cnlualioa is for CENDL-2 and based on CENDL- a" ". Duc to thc

ncw c~perlme 四tal data han becn a..ilable for rece..t yca,., thc na'.ated data

ha,c becn considerably imprond especially for cross seelions of (n .2n) ,
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TH ..Illon 町必 10 "I..k Prof. Li.., Qic....C aM Prof. Li. Ti.cjin for

llanr "elp i. Illis work. We also IIa..k Dr. Cai CIt_C Ia.i for "is IIclp i. llae

calc.l.liOll.
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4. 3 Neutron D.t. E..Ia.tions of IIp, S and K

Y. Y.Zho.. Y.Shi M_ Han

(D~pt. of Ph". , Nanjing Univ.)

Complel f! ne田Iron d.la nahlalions have been finished for nudides JI P.5 and

K i. lite incident neulron e圃erKJ l'anse f rom 10-' eV 10 20 MeV. Me.sured

dal. up 10 Ita5 for J Ip .nd S, 1888 for K .1" collecled and filled ,.. ilh spline

r..clion .rt町 cardul anal,sts. Th. Iheoretical c.lrll'.lio圃， .re 严rformed b,
Code MUP-2 ,.. ilh neulron oplical polenli.1 p.r.meler adjU.linl by .e... or

Code AUlP. The compltlf! enlualed d.la are checked wilh codes SUM4, CHK4 ,
fJZCON , PSYCHE and submilled 10 Chinese Euluated Nuclear Data Library.
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